In recent years, Magnetic Resonance Imaging (MRI) has allowed researchers to individuate
an earlier morphological development of the right hemisphere compared to the left hemisphere before birth. Anatomical asymmetry, however, does not necessarily mean functional asymmetry and whether the anatomical differences between hemispheres at this early age are paralleled by functional specializations is still unknown. Here we show electrophysiological evidence of an early functional right lateralization for pitch processing arising by 30 gestational weeks, not before, in preterm newborns.
The presence of structural and functional hemispheric asymmetries at the early stages of life represents one of the main challenges for developmental neuroscience. Recently 1 , by means of three-dimensional cortical folding reconstructions of preterm brains, it has been identified an early rightward anatomical asymmetry of the temporal lobe. Moreover, a marked transcriptional asymmetry of the LMO4 gene was reported, with significantly higher expression levels in the right human cerebral cortex than in the left during gestation 2 . Taken together, these data suggest that the corresponding functional maturation may occur sooner in the right hemisphere (RH) than the left hemisphere (LH).
Nevertheless, although several behavioral and electrophysiological experiments have investigated the presence of functional hemispheric lateralization in infants [3] [4] [5] [6] [7] [8] [9] , to date, only one study has focused on the emergence of functional lateralization before birth 10 . Schleussner et al. In this study the presence of lateralized electrical brain activity related to both pitch detection (1,000 Hz tones; p = 91%) and discrimination (2,000 Hz tones; p = 9%) was investigated using a frequency-change oddball experimental paradigm ( Fig. 1a; of the Hospital of Padua. The families gave informed consent for these tests, which were carried out according to the local ethical committee. All the newborns were tested at the same postconceptional age of 35 weeks; this was computed as the sum of the gestational age at birth and the period of extra-uterine life from birth to ERP recording. This age was chosen because it is usually the mean age at which newborns are discharged from the hospital. information would be dominantly processed in the LH, whereas spectral information would mainly involve the RH 12 . Starting from about 30 gestational weeks, the earlier RH maturation may bias the functional organization of the temporal cortex towards an early specialization for the non-linguistic domain (i.e., pitch processing), where spectral analysis is highly engaged. In support of this hypothesis we did not find any difference between hemispheres in infants born under 30 gestational weeks when they passively detected and discriminated non-verbal stimuli. Hence, under this age the temporal auditory neural network underlying auditory processing, even if active, does not functionally differentiate between hemispheres, since no measurable differences in electrical evoked activity are present.
An alternative interpretation of these data could be rely on the 'right-hemisphere conservatism' theory 13, 14 . According to this view, the RH would sustain the functions necessary to the survival of the species, such as visuo-spatial or emotional processes. Consequently, earlier and faster development of the neural substrates underlying these functions would be needed in order to prevent a possible impairment during infancy and childhood. In this case, the higher RH activation would reflect a non-specific, pylogenetically-determined right dominance rather than a specific functional specialization for non-verbal processing. Further research, however, will be needed to disentangle these two hypotheses.
Whatever the model for the emergence and consolidation of structural and functional interhemispheric asymmetries, it is clear from our data that at a specific time-point along the course of ontogenetic development of the human being, about gestational week 30, the hemispheres start to functionally differentiate.
Finally, these data have important implications clinically, since early alteration of the normal hemispheric asymmetry in terms of both structural and functional development in extremely premature infants might be the basis of several neuro-cognitive impairments observed, especially during childhood 15 . 
